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Figure 7 
Full length HIP1 (SEQ ID NO:l) 

ccaagcttggtacccccggggcagccgagggcccctgactcggctcctcgcggcgacatggatcggatggc 
cagctccatgaagcaggtgcccaacccactgcccaaggtgctgagccggcgcggggtcggcgctgggctgg 
aggcggcggagcgcgagagcttcgagcggactcagactgtcagcatcaataaggccattaatacgcaggaa 
gtggctgtaaaggaaaaacacgccagaacgtgcatactgggcacccaccatgagaaaggggcacagacctt 
ctggtctgttgtcaaccgcctgcctctgtctagcaacgcagtgctctgctggaagttctgccatgtgttcc 
acaaactcctccgagatggacacccgaacgtcctgaaggactctctgagatacagaaatgaattgagtgac 
atgagcaggatgtggggctacctgagcgaggggtatggccagctgtgcagcatctacctgaaactgctaag 
aaccaagatggagtaccacaccaaaaatcccaggttcccaggcaacctgcagatgagtgaccgccagctgg 
acgaggctggagaaagtgacgtgaacaacttttcccagttaacagtggagatgtttgactacctggagtgt 
gaactcaacctcttccaaacagtattcaactccctggacatgtcccgctctgtgtccgtgacggcagcagg 
gcagtgccgcctcgccccgctgatccaggtcatcttggactgcagccacctttatgactacactgtcaagc 
ttctcttcaaactccactcctgcctcccagctgacaccctgcaaggccaccgggaccgcttcatggagcag 
tttacaaagttgaaagatctgttctaccgctccagcaacctgcagtacttcaagcggctcattcagatccc 
ccagctgcctgagaacccacccaacttcctgcgagcctcagccctgtcagaacatatcagccctgtggtgg 
tgatccctgcagaggcctcatcccccgacagcgagccagtcctagagaaggatgacctcatggacatggat 
gcctctcagcagaatttatttgacaacaagtttgatgacatctttggcagttcattcagcagtgatccctt 
caatttcaacagtcaaaatggtgtgaacaaggatgagaaggaccacttaattgagcgactatacagagaga 
tcagtggattgaaggcacagctagaaaacatgaagactgagagccagcgggttgtgctgcagctgaagggc 
cacgtcagcgagctggaagcagatctggccgagcagcagcacctgcggcagcaggcggccgacgactgtga 
attcctgcgggcagaactggacgagctcaggaggcagcgggaggacaccgagaaggctcagcggagcctgt 
ctgagatagaaaggaaagctcaagccaatgaacagcgatatagcaagctaaaggagaagtacagcgagctg 
gttcagaaccacgctgacctgctgcggaagaatgcagaggtgaccaaacaggtgtccatggccagacaagc 
ccaggtagatttggaacgagagaaaaaagagctggaggattcgttggagcgcatcagtgaccagggccagc 
ggaagactcaagaacagctggaagttctagagagcttgaagcaggaacttgccacaagccaacgggagctt 
caggttctgcaaggcagcctggaaacttctgcccagtcagaagcaaactgggcagccgagttcgccgagct 
agagaaggagcgggacagcctggtgagtggcgcagctcatagggaggaggaattatctgctcttcggaaag 
aactgcaggacactcagctcaaactggccagcacagaggaatctatgtgccagcttgccaaagaccaacga 
aaaatgcttctggtggggtccaggaaggctgcggagcaggtgatacaagacgccctgaaccagcttgaaga 
acctcctctcatcagctgcgctgggtctgcagatcacctcctctccacggtcacatccatttccagctgca 
tcgagcaactggagaaaagctggagccagtatctggcctgcccagaagacatcagtggacttctccattcc 
ataaccctgctggcccacttgaccagcgacgccattgctcatggtgccaccacctgcctcagagccccacc 
tgagcctgccgactcactgaccgaggcctgtaagcagtatggcagggaaaccctcgcctacctggcctccc 
tggaggaagagggaagccttgagaatgccgacagcacagccatgaggaactgcctgagcaagatcaaggcc 
atcggcgaggagctcctgcccaggggactggacatcaagcaggaggagctgggggacctggtggacaagga 
gatggcggccacttcagctgctattgaaactgccacggccagaatagaggagatgctcagcaaatcccgag 
caggagacacaggagtcaaattggaggtgaatgaaaggatccttggttgctgtaccagcctcatgcaagct 
attcaggtgctcatcgtggcctctaaggacctccagagagagattgtggagagcggcaggggtacagcatc 
ccctaaagagttttatgccaagaactctcgatggacagaaggacttatctcagcctccaaggctgtgggct 
ggggagccactgtcatggtggatgcagctgatctggtggtacaaggcagagggaaatttgaggagctaatg 
gtgtgttctcatgaaattgctgctagcacagcccagcttgtggctgcatccaaggtgaaagctgataagga 
cagccccaacctagcccagctgcagcaggcctctcggggagtgaaccaggccactgccggcgttgtggcct 
caaccatttccggcaaatcacagatcgaagagacagacaacatggacttctcaagcatgacgctgacacag 
atcaaacgccaagagatggattctcaggttagggtgctagagctagaaaatgaattgcagaaggagcgtca 
aaaactgggagagcttcggaaaaagcactacgagcttgctggtgttgctgagggctgggaagaaggaacag 
aggcatctccacctacactgcaagaagtggtaaccgaaaaagaatagagccaaaccaacaccccatatgtc 
agtgtaaatccttgttacctatctcgtgtgtgttatttccccagccacaggccaaatccttggagtcccag 
gggcagccacaccactgccattacccagtgccgaggacatgcatgacacttccaaagactccctccatagc 
gacaccctttctgtttggacccatggatttccactgcttcttatggtggttggttgggttttttggttttg 
ttttttttttttaagtttcactcacatagccaactctcccaaagggcacacccctggggctgagtctccag 
ggccccccaactgtggtagctccagcgatggtgctgcccaggcctctcggtgctccatctccgcctccaca 
ctgaccaagtgctggcccacccagtccatgctccagggtcaggcggagctgctgagtgacagctttcctca 
aaaagcagaaggagagtgagtgcctttccctcctaaagctgaatcccggcggaaagcGtctgtccgccttt 



acaagggagaagacaacagaaagagggacaagagggttcacacagcccagttcccgtgacgaggctcaaaa 
acttgatcacatgcttgaatggagctggtgagatcaacaacactacttccctgccggaatgaactgtccgt 
gaatggtctctgtcaagcgggccgtctcccttggcccagagacggagtgtgggagtgattcccaactcctt 
tctgcagacgtctgccttggcatcctcttgaataggaagatcgttccaccttctacgcaattgacaaaccc 
ggaagatcagatgcaattgctcccatcagggaagaaccctatacttggtttgctacccttagtatttatta 
ctaacctcccttaagcagcaacagcctacaaagagatgcttggagcaatcagaacttcaggtgtgactcta 
gcaaagctcatctttctgcccggctacatcagccttcaagaatcagaagaaaggccaaggtgctggactgt 
tactgacttggatcccaaagcaaggagatcatttggagctcttgggtcagagaaaatgagaaaggacagag 
ccagcggctccaactcctttcagccacatgccccaggctctcgctgccctgtggacaggatgaggacagag 
ggcacatgaacagcttgccagggatgggcagcccaacagcacttttcctcttctagatggaccccagcatt 
taagtgaccttctgatcttgggaaaacagcgtcttccttctttatctatagcaactcattggtggtagcca 
tcaagcacttcggaattcctgcagcccgggcggccgctcgagcatgcnntagagggcccta 



Figure 8 
Full length HIP1 (SEQ ID NO:2) 



MDRMASSMKQVPNPLPKVLSRRGVGAGLEAAERESFERTQTVSINKAINTQEVAVKEKHARTCILGTHHEK 
GAQTFWSVVNRLPLSSNAVLCWKFCHVFHKLLRDGHPNVLKDSLRYRNELSDMSRMWGYLSEGYGQLCSIY 
LKLLRTKMEYHTKNPRFPGNLQMSDRQLDEAGESDVNNFSQLTVEMFDYLECELNLFQTVFNSLDMSRSVS 
VTAAGQCRLAPLIQVILDCSHLYDYTVKLLFKLHSCLPADTLQGHRDRFMEQFTKLKDLFYRSSNLQYFKR 
L I Q I PQLPENP PNFLRAS ALS EH I S PVW I PAE AS S PDS E P VLE KDDLMDMDASQQNLFDNKFDD I FGS S F 
SSDPFNFNSQNGWKDEKDHLIERLYREISGLKAQLENMKTESQRVVLQLKGHVSELEADLAEQQHLRQQA 
ADDCEFLRAELDELRRQREDTEKAQRSLSEIERKAQANEQRYSKLKEKYSELVQNHADLLRKNAEVTKQVS 
MARQAQVDLEREKKELEDSLERISDQGQRKTQEQLEVLESLKQELATSQRELQVLQGSLETSAQSEANWAA 
EFAELEKERDSLVSGAAHREEELSALRKELQDTQLKLASTEESMCQLAKDQRKMLLVGSRKAAEQVIQDAL 
NQLEEPPLISCAGSADHLLSTVTSISSCIEQLEKSWSQYLACPEDISGLLHSITLLAHLTSDAIAHGATTC 
LRAPPEPADSLTEACKQYGRETLAYLASLEEEGSLENADSTAMRNCLSKIKAIGEELLPRGLDIKQEELGD 
LVDKEMAATSAAIETATARIEEMLSKSRAGDTGVKLEWERILGCCTSLMQAIQVLIVASKDLQREIVESG 
RGTAS PKE F YAKNS RWTEGL I S AS KAVGWGATVMVDAADLVVQGRGKFEELMVCS HE I AAS TAQLVAAS KV 
KADKDSPNIJVQLQQASRGWQATAGWASTISGKSQIEETDNMDFSSMTLTQIKRQE^SQVRVLELENEL 
QKERQKLGELRKKHYELAGVAEGWEEGTEASPPTLQEVVTEKE*SQTNTPYVSWPCYLSRVCYFPSHRPN 
PWSPRGSHTTAITQCRGHA*HFQRLPP*RHPFCLDPWISTASYGGWLGFLVLFFFFKFHSHSQLSQRAHPW 
G* VSRAPQLW* LQRWCCPGLS VLHLRLHTDQVLAHPVHAPGSGGAAE *QLSSKSRRRVSAFPS * S * I PAES 
LCPPLQGRRQQKEGQEGSHSPVPVTRLKNLITCLNGAGEINNTTSLPE*TVREWSLSSGPSPLAQRRSVGV 
IPNSFLQTSALASS*IGRSFHLLRN*QTRKIRCNCSHQGRTLYLVCYP*YLLLTSLKQQQPTKRCLEQSEL 
QV*L*QSSSFCPATSAFKNQKKGQGAGLLLTWIPKQGDHLELLGQRK*ERTEPAAPTPFSHMPQALAALWT 
G*GQRAHEQLARDGQPNSTFPLLDGPQHLSDLLILGKQRLPSLSIATHWW*PSSTSEFLQPGRPLEHAXEG 
P 



(* are stop sequences) 



Figure 9 
Delta ENTH (SEQ ID NO:3) 



gttaacagtggagatgtttgactacctggagtgtgaactcaacctcttccaaacagtattcaactccctgg 

acatgtcccgctctgtgtccgtgacggcagcagggcagtgccgcctcgccccgctgatccaggtcatcttg 

gactgcagccacctttatgactacactgtcaagcttctcttcaaactccactcctgcctcccagctgacac 

cctgcaaggccaccgggaccgcttcatggagcagtttacaaagttgaaagatctgttctaccgctccagca 

acctgcagtacttcaagcggctcattcagatcccccagctgcctgagaacccacccaacttcctgcgagcc 

tcagccctgtcagaacatatcagccctgtggtggtgatccctgcagaggcctcatcccccgacagcgagcc 

agtcctagagaaggatgacctcatggacatggatgcctctcagcagaatttatttgacaacaagtttgatg 

acatctttggcagttcattcagcagtgatcccttcaatttcaacagtcaaaatggtgtgaacaaggatgag 

aaggaccacttaattgagcgactatacagagagatcagtggattgaaggcacagctagaaaacatgaagac 

tgagagccagcgggttgtgctgcagctgaagggccacgtcagcgagctggaagcagatctggccgagcagc 

agcacctgcggcagcaggcggccgacgactgtgaattcctgcgggcagaactggacgagctcaggaggcag 

cgggaggacaccgagaaggctcagcggagcctgtctgagatagaaaggaaagctcaagccaatgaacagcg 

atatagcaagctaaaggagaagtacagcgagctggttcagaaccacgctgacctgctgcggaagaatgcag 

aggtgaccaaacaggtgtccatggccagacaagcccaggtagatttggaacgagagaaaaaagagctggag 

gattcgttggagcgcatcagtgaccagggccagcggaagactcaagaacagctggaagttctagagagctt 

gaagcaggaacttgccacaagccaacgggagcttcaggttctgcaaggcagcctggaaacttctgcccagt 

cagaagcaaactgggcagccgagttcgccgagctagagaaggagcgggacagcctggtgagtggcgcagct 

catagggaggaggaattatctgctcttcggaaagaactgcaggacactcagctcaaactggccagcacaga 

ggaatctatgtgccagcttgccaaagaccaacgaaaaatgcttctggtggggtccaggaaggctgcggagc 

aggtgatacaagacgccctgaaccagcttgaagaacctcctctcatcagctgcgctgggtctgcagatcac 

ctcctctccacggtcacatccatttccagctgcatcgagcaactggagaaaagctggagccagtatctggc 

ctgcccagaagacatcagtggacttctccattccataaccctgctggcccacttgaccagcgacgccattg 

ctcatggtgccaccacctgcctcagagccccacctgagcctgccgactcactgaccgaggcctgtaagcag 

tatggcagggaaaccctcgcctacctggcctccctggaggaagagggaagccttgagaatgccgacagcac 

agccatgaggaactgcctgagcaagatcaaggccatcggcgaggagctcctgcccaggggactggacatca 

agcaggaggagctgggggacctggtggacaaggagatggcggccacttcagctgctattgaaactgccacg 

gccagaatagaggagatgctcagcaaatcccgagcaggagacacaggagtcaaattggaggtgaatgaaag 

gatccttggttgctgtaccagcctcatgcaagctattcaggtgctcatcgtggcctctaaggacctccaga 

gagagattgtggagagcggcaggggtacagcatcccctaaagagttttatgccaagaactctcgatggaca 

gaaggacttatctcagcctccaaggctgtgggctggggagccactgtcatggtggatgcagctgatctggt 

ggtacaaggcagagggaaatttgaggagctaatggtgtgttctcatgaaattgctgctagcacagcccagc 

ttgtggctgcatccaaggtgaaagctgataaggacagccccaacctagcccagctgcagcaggcctctcgg 

ggagtgaaccaggccactgccggcgttgtggcctcaaccatttccggcaaatcacagatcgaagagacaga 

caacatggacttctcaagcatgacgctgacacagatcaaacgccaagagatggattctcaggttagggtgc 

tagagctagaaaatgaattgcagaaggagcgtcaaaaactgggagagcttcggaaaaagcactacgagctt 

gctggtgttgctgagggctgggaagaaggaacagaggcatctccacctacactgcaagaagtggtaaccga 

aaaagaatagagccaaaccaacaccccatatgtcagtgtaaatccttgttacctatctcgtgtgtgttatt 

tccccagccacaggccaaatccttggagtcccaggggcagccacaccactgccattacccagtgccgagga 

catgcatgacacttccaaagactccctccatagcgacaccctttctgtttggacccatggatttccactgc 

ttcttatggtggttggttgggttttttggttttgttttttttttttaagtttcactcacatagccaactct 

cccaaagggcacacccctggggctgagtctccagggccccccaactgtggtagctccagcgatggtgctgc 

ccaggcctctcggtgctccatctccgcctccacactgaccaagtgctggcccacccagtccatgctccagg 

gtcaggcggagctgctgagtgacagctttcctcaaaaagcagaaggagagtgagtgcctttccctcctaaa 

gctgaatcccggcggaaagcctctgtccgcctttacaagggagaagacaacagaaagagggacaagagggt 

tcacacagcccagttcccgtgacgaggctcaaaaacttgatcacatgcttgaatggagctggtgagatcaa 

caacactacttccctgccggaatgaactgtccgtgaatggtctctgtcaagcgggccgtctcccttggccc 

agagacggagtgtgggagtgattcccaactcctttctgcagacgtctgccttggcatcctcttgaatagga 

agatcgttccaccttctacgcaattgacaaacccggaagatcagatgcaattgctcccatcagggaagaac 

cctatacttggtttgctacccttagtatttattactaacctcccttaagcagcaacagcctacaaagagat 

gcttggagcaatcagaacttcaggtgtgactctagcaaagctcatctttctgcccggctacatcagccttc 



aagaatcagaagaaaggccaaggtgctggactgttactgacttggatcccaaagcaaggagatcatttgga 
gctcttgggtcagagaaaatgagaaaggacagagccagcggctccaactcctttcagccacatgccccagg 
ctctcgctgccctgtggacaggatgaggacagagggcacatgaacagcttgccagggatgggcagcccaac 
agcacttttcctcttctagatggaccccagcatttaagtgaccttctgatcttgggaaaacagcgtcttcc 
ttctttatctatagcaactcattggtggtagccatcaagcacttcggaattcctgcagcccgggcggccgc 
tcgagc 



Figure 10 
Delta ENTH (SEQ ID NO:4) 



MFDYLECELNLFQTVFNSLDMSRSVSVTAAGQCRLAPLIQVILDCSHLYDYTVKLLFKLHSCLPADTLQGH 
RDRFMEQFTKLKDLFYRS SNLQYFKRL IQI PQLPENPPNFLRAS ALSEH I S PWVI PAEASS PDSEPVLEK 
DDLMDMDASQQNLFDNKFDDIFGSSFSSDPFNFNSQNGVNKDEKDHLIERLYREISGLKAQLENMKTESQR 
WLQLKGHVSELEADLAEQQHLRQQAADDCEFLRAELDELRRQREDTEKAQRSLSEIERKAQANEQRYSKL 
KEKYSELVQNHADLLRKNAEVTKQVSMARQAQVDLEREKKELEDSLERISDQGQRKTQEQLEVLESLKQEL 
ATSQRELQVLQGSLETSAQSEANWAAEFAELEKERDSLVSGAAHREEELSALRKELQDTQLKLASTEESMC 
QLAKDQRKMLLVGSRKAAEQVIQDALNQLEEPPLISCAGSADHLLSTVTSISSCIEQLEKSWSQYLACPED 
ISGLLHSITLLAHLTSDAIAHGATTCLRAPPEPADSLTEACKQYGRETLAYLASLEEEGSLENADSTAMRN 
CLS KI KAI GEELLPRGLD I KQEELGDLVDKEMAATS AAI ETATAR I EEMLS KSRAGDTGVKLE VNER I LGC 
CTSLMQAI QVL I VAS KDLQRE I VE SGRGTAS P KE F YAKNS RWTEGL I S AS KAVGWGATVMVDAADL WQGR 
GKFE ELMVCSHE I AAS TAQLVAAS KVKADKDS PNLAQLQQAS RGVNQATAG WAST I SGKS Q I EETDNMD F 
SSMTLTQIKRQE^SQVRVLELENELQKERQ 

QTNTPYVSVNPCYLSRVCYFPSHRPNPWSPRGSHTTAITQCRGHA*HFQRLPP*RHPFCLDPWISTASYGG 
WLGFLVLFFFFKFHSHSQLSQRAHPWG*VSRAPQLW*LQRWCCPGLSVLHLRLHTDQVLAHPVHAPGSGGA 
AE*QLSSKSRRRVSAFPS*S*IPAESLCPPLQGRRQQKEGQEGSHSPVPVTRLKNLITCLNGAGEINNTTS 
LPE*TVREWSLSSGPS PLAQRRS VGVI PNS FLQTS ALASS * IGRS FHLLRN* QTRKIRCNCSHQGRTLYLV 
CYP*YLLLTSLKQQQPTKRCLEQSELQV*L*QSSSFCPATSAFKNQKKGQGAGLLLTWIPKQGDHLELLGQ 
RK*ERTEPAAPTPFSHMPQALAALWTG*GQRAHEQLARDGQPNSTFPLLDGPQHLSDLLILGKQRLPSLSI 
ATHWW* PSSTSEFLQPGRPLEH 



(* are stop sequences) 
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Figure 17 



-173 GGOCCGAGCX;AGCGGACKjOGCTCCTOAAGGGGCGGGGGCGGGCGGGGAAGCCGT 

-1 19 TCGGCGAGGGGCGGGGTCTCTCKjAAGACTGGCAGAACTCACAGCCAATGGCAGGC 

-64 GGGAGCCGTCCCGTTAGCGCCGGATCCCCGCGGGTAGGGCGGGGCGGGCGGCGCC 

-10 GTGGGGATCC 

1 0 CGGGGCAGCCGAGGGGCCCTGACTCGGCTCCTCGGGGCGACATGflATCGGATGGCCA 
57 GCTCCATGAAGCAGGTGCCCAACCCACTGCCCAAGGTGCTGAGCCGGCGCGGGGTCG 

114 GCGCTGGGCTGGAGGCGGCGGAGCGCGAGAGCTTCGAGCGGAC TCAGG T 

TCAG 

2 161 ACTGTCAGCATTAATAAGGCCATrAATACGCAGGAAAGTXJGCTGTAAAGGAAAAACATGCC 
222 AG 
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